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& þ HE deſign exhibited in the frontiſpiece is ſimilar to one preſented by me 
to his Royal Highneſs the Prince of Wales in November, 1783; and to 
another copy tranſmitted to the Academy of Sciences at Lyons, in February, 1784. 
The original was alſo communicated, about the ſame period, to many noble and 
eminent perſans, all of whom were pleaſed to honour it with their approbation. 
The only additions are the rudder, and the retaining cords, of the umbrella: 
the latter were before omitted, to afford a better opportunity of ſhewing the 
umbrella hanging in a collapſed ſtate to the rope maſt. If the effects expected 
from a balloon ſo furniſhed ſhould fail on trial, I have yet in reſerve an im- 
provement, from which I am ſanguine enough to hope for compleat ſucceſs. 


While I was preparing the plate of my deſign, I was naturally led to turn 
my thoughts again to the ſubject of balloons : I then recollected, enlarged, and 
methodized ſome ideas, which I had mentioned ſome months ſince to many re- 
ſpectable perſons, concerning the uſes to which theſe machines might be applied. 
Theſe I now take the liberty of ſubmitting, together with the plate, to the 
Judgement of the public. 


No 26, King. Street, Covent. Garden | 
" Oftoberz, 1784. 5 N * 
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I N T 8. 
OF IMPORTANT USES; 


TO BE DERIVED FROM AEROSTATIC GLOBES. 


LL who have hitherto engaged in the new ſtudy of Aeroſtatics, ſeem to 
have made it the ſole object of their reſearches, to diſcover ſome method 
of directing balloons, without regard to the current of air, and of navigating 
the atmoſphere by the compaſs, at the pleaſure of the voyager. For this pur- 
poſe; many ſchemes of conſiderable ingenuity have been propoſed. Theſe have 
ſought for the governing power required in wings and oars; whilſt thoſe have 
imagined, that the propoſed end can be more commodiouſly and compleatly 
obtained, by means of ſails and rudders, Among others, I alſo have dedicated 
ſome part of my leiſure to the invention of an apparatus of the latter kind, from 


which I have the moſt ſanguine hopes of ſucceſs, whenever I have an opportunity 
of aſcertaining its effects by an experiment. 


In the mean time, however, we ſhould not overlook the uſes to which our 
preſent knowledge of Aeroſtatic machines may certainly and immediately be ap- 
plied: if we cannot render them of that extenſive benefit to ſociety which we 


wiſh, we ſhould next conſider what practical _ we may yet deduce from them, 
as they are. 


C It 


CY 2 
It has long ſince occurred to me, that one obvious purpoſe to which balloons 
may be made ſubſervient, is the inſtant communication of remote events, by 
night ſignals, Fires kindled on eminences were antiently employed as a general 
alarm on the appearance of an enemy; but by this expedient no more than a ſim- 
ple notice of one particular fact could be conveyed. Balloons, on the other 


hand, can aſcend to an elevation far above the higheſt mountains; and raiſing | 


with them fireworks of various colours, figures, and dimenſions, might thus be 
made to deſcribe, with ſufficient accuracy, a variety of intereſting particulars. 


To reduce this idea into practice, it would be neceſſary to find at what diſtance 
the largeſt fireworks of the more brilliant kinds can be diſcerned by the naked 
eye in the uſual ſtate of the atmoſphere, and at different degrees of altitude. At 
the mean diſtance, or for the greater ſecurity within this diſtance, ſtations 
might be appointed, and at each ſtation be placed a watchman, provided with a 
book of ſignals, previouſly agreed, and a balloon to repeat. It might alſo ſerve 
to attract the attention of the centinels, if the firſt part of the fireworks in every 
caſe conſiſted of ſome general ſubject of the moſt powerful effe&, as a prelude to 
the particular ſignal, Or the balloon bearing the particular ſignal might be 


preceded by a ſmaller balloon, of ſuch inflammable materials as would blaze with 
the moſt violent combuſtion. 


The ſignal balloon might be of the cheapeſt kind, from fifteen to twenty 
feet in diameter, and filled with rarefied air: ſuch a globe, it is preſumed, 
would be of ſufficient power to riſe perpendicularly with the neceflary apparatus 
attached to it; otherwiſe, one more powerful muſt be ſubſtituted; as it is ne- 
ceflary, at all events, to inſure to the machine an aſcent nearly perpendicular. 


To 
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To the globe ſhould be faſtened a cord to keep it #ationaty, at any given degree 
of altitude. It would be proper alſo, that to the length of eighty or an hundred 
yards from the balloon the cord ſhould be of increaſed thickneſs, and compleatly 
covered with a very fine wire: and on this part of the cord, ſo protected, the 
firework ſhould be fixed, at the diſtance of forty or fifty yards from the balloon 5 
ſo as that the ſparks may neither reach to injure the balloon above, or the 
naked cord below. The firework muſt be provided with one or more lighted 
fuſées, calculated to take effect as ſoon as poſſible after the balloon ſhall have 
reached the point of its intended elevation. The machine, thus furniſhed, might 
be kept in perpetual readineſs to be filled on the inſtant. It might be ſuſpended 
on a moveable frame, or ſcaffold, that could be wheeled immediately from ſome 
proper ſhelter into the open air, on the firſt notice of a ſignal from the next 
ſtation. | 


Till a ſeries of experiments ſhall have determined the mean time in which 
the balloon at each ſtation may be raiſed, and the mean diſtance at which each 
ſignal may be diſtinctly perceived, ſo as to be accurately repeated ; it is impoſſible 
to calculate with preciſion how expeditiouſly any intelligence may be thus con- 
veyed ; I think, however, I have ſome grounds to compute, that it will travel 
on the average at leaſt 40 miles an hour; an increaſe of diſpatch, which, on 
emergencies, may be productive of the moſt ſalutary conſequences. 


Night ſignals of this kind would be of moſt effential utility to the inhabitants 
of a beſieged town. When it might be wholly impracticable for any ſpy to de- 
ceive the vigilance' of the enemy, ſo as to paſs with intelligence ; a balloon 
ſent up by the beſieged, might be made to communicate in a moment to the 

diſtance 


—— 
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diſtance of 20, or 30, perhaps 40, or 50 miles, the principal circumſtances 


of their ſituation, Aſſurances of relief too, might be returned in the ſame - 


manner, with equal celerity. Theſe advantages would accrue to any beſieged 
place; but they would be ſtill much more important if we ſuppoſe that place 
to be a ſea- port. The proper ſignal for the preſence of an enemy being thus 
repeatedly thrown up in the night, might give timely information of their 
danger to any ſhips, that, miſſing all other information, would probably be en- 
deavouring to make the harbour in unſuſpecting ſecurity, 


The operations of aries in the field might alſo be aſſiſted in a great degree 
by this uſe of balloons, Detached parties for example, might thus in an inſtant 
of time receive orders to retreat; or to puſh forward without delay. In ſhort, 
many of their principal movements might be immediately regulated from head- 
quarters, according to any material information which may have been obtained 
by the General ſubſequent to their ſeparation. In the ſame manner too, they 
might in their turn, acquaint the main body with the iffue of the we 
entruſted to their execution, 


But the manceuvres of a fleet in the night ſeem yet more likely to be directed 
with ſuperior advantage, by ſuch ſignals as I have here propoſed, Indeed, 
ſomething af this kind is not unfrequently practiſed, I mean the throwing up 
of rockets, as was done by the French fleet at the beginning of the late war, in 
the night ſubſequent to the engagement with admiral Keppel. But how trifling 
is the altitude to which rockets aſcend, compared with the poſſible elevation of 
a balloon ; and how inferior is the ſplendor of their light to the vivid bril- 
en of many other fireworks which might be employed in the mode above 


directed. 
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directed ! One can hardly reach the extremities of a very large fleet; the other 


would convey information to any ſhips however widely diſperſed the preced- 
ing day by an enemy, or by tempeſts. Add to this too, that the varieties of 
the rocket are not many, and cannot be ſo diſcriminated as to afford any number 
of ſignals ſufficiently intelligible ; whereas the different colours, and confirma- 
tions, of different fireworks that might be attached to balloons ; the alterations 
of their poſitions, whether horizontal, or vertical ; the change of their com- 
binations, and other artificial diverſities of a ſimilar kind; might furniſh a book 
of ſignals as numerous, and as clearly diſtinguiſhable by night, as thoſe corn- 
municated with flags by day. 


If theſe hints ſhould appear to naval men in any degree worthy of adoption, 
it were to be wiſhed, that ſome peculiar and powerful fort of firework ſhould 
be previouſly ſettled by conſent of all nations to denote imminent diſtreſs, This 
would be perceived by night at a much greater diſtance than the . preſent ſignal 


of a gun fired to leeward; and might thus be the means of ſaving the lives 


of many brave men, by guiding ſome friendly veſſel, that might otherwiſe be 
ignorant of their ſituation, to give them ſeaſonable aſſiſtance. 

Nor is it in the night, and for the exhibition of ſignals only, that balloons, with 
retaining cords, might be advantageouſly employed by beſieged towns, armies, 
flcets, and ſingle ſhips. . By day they might be of obvious uſe in every caſe where 
it is requiſite to command an extenſive and minute view. 


Let us ſuppoſe, for inſtance, a balloon, with a proper apparatus, elevated from 
ſome central ſpot of a beſieged place; how fully and particularly might the 
| "W works, 
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works, force, and poſition of the enemy, be reconnoitred from the gallery of the 
machine! Not a ſingle circumſtance could eſcape the examination of an ob- 


ſerver under whom every inequality on the ſurface of the earth would be ſtretched 
out to an extent beyond the reach of the beſt glaſſes. 


Of courſe, they might be applied in the ſame manner, with a ſimilar intention, 

by armies encamped in ſight of each other. They might be ſent up from out- poſts, 

to diſcover the approach of an enemy, probably at the diſtance of a day's march; 

and previous to any movement in force, or by detachments, they might furniſh 

the means of guarding againſt the deſigns of an ambuſcade, by intelligence more 
certain, immediate, and compleat, than can be obtained by ſcouts, 


But here too, as before, < principal benefit to be reaped from this uſe of 
_ balloons would accrue to fleets and ſingle ſhips. For the purpoſe of deſcrying 
land, or of receiving the earlieſt notice of an enemy, whom it may be an object 
to avoid or to purſue. It is now uſual to ſtation men at the maſt-heads ; but 
| how much more effectually might theſe, and ſimilar purpoſes, be anſwered, by 
the elevation of men in the gallery of a balloon, ſecured by cords to the lee-ſide 
of the veſſel! The advantage reſulting from ſuch an expedient is of ſo much 
greater conſequence in maritime affairs, as ſeamen have not the reſources of 
armies and garriſons. To them no deſerters come in; They can ſend no ſpies and 
ſcouts, to go and return; They have no method of procuring information but 
what is afforded them, by ſeeing to the greateſt poſſible diſtance, with the aid 
of glaſſes, and the moſt exalted ſituation which they can command, 


Aeroſtatic 
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Aeroſtatic machines, with retaining cords, may likewiſe be uſed to throw many 
new and important lights on the nature, power, and effects, of the atmoſphere, 
in its different ſtates; On clouds, and meteors, thunder and lightning, ſnow, 
hail, rain, and miſts: To aſcertain the juſt medium where animals may ſtill re- 
tain life; but, advancing a little further, immediately loſe it: and, to enquire 
how far this point of vitality may vary with the variations of the ſeaſons, . and the 
weather, in the lower regions. In ſhort, the natural hiſtory of the air, in all its 
Parts, may be thus compleatly explored and elucidated, 


In the tempting ſerenity of a Summer's day, we know that many have already 
ventured, and probably very many more will venture on aerial expeditions, with 
a deſign of making obſervations at different altitudes. But who, for the ſake of 
ſcience, will voluntarily expoſe himſelf to be congealed into a hail- ſtone; or 
blaſted by a thunder ſtorm ? After the dangers ſo narrowly eſcaped by the duke 
of Chartres, and his party, it is not to be expected that any philoſophical adven- 
turer will ſoon be hardy enough to deſpiſe the probable chance, much more 
the certainty, of ſimilar hazard. Neither is it reaſonable to ſuppoſe, that even 
one ſolitary experiment on the extinction of animal life in the upper regions, can 
be effectually made without ſuch inconvenience at leaſt to the perſon making 
it, as would totally deter him from any further proſecution of his remarks in this 
particular. It is poſſible, however, and it has in all ages been reckoned al- 
lowable, to obtain, at the expence of the inferior creatures, that knowledge 
which we ought not to hope at the riſk of man. And this, in the preſent caſe, 


may be done, as I obſerved, by means of an aeroſtatic machine, with a retain- 
ing cord, 


As 
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As it is of the utmoſt moment to the object of this experiment to know, 
with particular accuracy, the exact height to which the balloon is raiſed, more 
than ordinary care ſhould be taken, ſo to proportion the lifting power to the 
weight which it is to carry, as that the whole ſhall rife in a line as nearly ap- 
proaching as poſſible to a true perpendicular; and for the ſame reaſon it would 
be proper, that the retaining cord ſhould have, every ten or twenty yards of ad- 
ditional length, diſtinctly marked upon it. Your machine thus provided, you 
muſt faſten to it a wicker cage, containing animals of different kinds and ſpecies, 
birds and beaſts, ſome larger and ſome ſmaller; the number and ſize of theſe 
ſubjects being regulated by the force of the lifting power, as I have explained. 
Then ſuffer the whole to mount to any diſtance which you may chuſe for your 
firſt experiment. As ſoon as you have aſcertained this diſtance from the number 
of yards run off the reel, on which the cord is wound below, gently draw down 
the machine, and attentively remark, how the animals ſeem affected: after 
this, let them depart a ſecond time, as much higher as you pleaſe, and a ſecond 
time recall them, to examine their apparent ſtate, And this you may repeat, re- 
gularly increaſing the altitude by degrees, till you puth the experiment to extre- 
mity, by ſending your balloon into ſo high and pure an air, as may be fatal to 
one or more of the animals. Whenever you find this to be the caſe, you ſhould 
expoſe another of the ſame ſpecies to the ſame trial, that you may be aſſured, 
whether the effect perceived be merely accidental, or whether it be produced by 
Phyſical cauſes, fixed, and invariable in their operation, 


But it is not enough once to go throngh this courſe of experiments : the 
ſame ſhould be renewed with ſimilar precaution under every aſpect of the 
heavens, at every ſeaſon of the year, and in every degree of heat and cold: 


levity 
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levity and gravity, of the atmoſphere. © And it might be further uſeful to hang 
to the cage, or in place of the cage, to the balloon itſelf, various bodies of 


different properties, as teſts, to diſcover the qualities predominant in the air, at 
the ſeveral diſtances from the earth. 


What an improvement might be made in 
the celebrated experiment of the electrical kite, by ſubſtituting a balloon that 


would riſe ſo much higher, and carry with it an apparatus ſo much more com- 
pleat ? 


The Experiments which I have now recommended, might be undertaken at 
no very great expence by a private individual ; but theſe might be beyond 
meaſure enlarged and extended, under the direction of a public body, ſuch as 
our Royal Society, Among other advantages which they might command, it is 
not to be doubted, but their Auguſt Patron, on application from them, would 
be graciouſly pleaſed to grant the lives of as many condemned criminals as they 


might deſire, on condition that the men ſo ſpared ſhould engage in ſervices of 
ſuppoſed danger for the advancement of philoſophy. 


Then, and only then, at the hazard of men whoſe lives had been forfeited 
to the laws, we might hope to ſee every change of the atmoſphere minutely 
examined. Specimens of the air at different heights, and in every different ſtate, 
might be procured ; whoſe general purity might be proved at leiſure by Dr. 
Prieſtley's well-known gauge, and whoſe particular principles might be analyzed 
by various modes of chymical aſſays. The riſing of vapours, and the fall of dews, 
might be explained; to what height they ſenſibly reach: the manner in which 
the clouds reſolve themſelves into rain might be determined; whether they 
diſtill it ia drops, or pour it in torrents: The magazines of ſnow and hail might 
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be viſited, and the mode of their formation ſeen: Even the more terrible meteors 
might be approached, and the electrical charge of a thunder-cloud might be 
nicaſured on the ſpot, by a ſingle turn of a machine properly furniſhed with 
an electrometer. At the ſame time too, the effects of all theſe diſpoſitions of 
the atmoſphere, as well as of different altitudes, on animal life, might be ob- 
ſerved in a variety of inſtances with the utmoſt preciſion, 


In the courſe of theſe enquiries, it ſhould be one ſettled rule to employ 
balloons of all practicable materials, ſome filled with rarefied, and ſome with 
inflammable air. The intention of this hint is to decide, by actual experience, 
what kind of aeroſtatic globes is leaſt ſubject to caſualties, in all ſeaſons and 
weathers: that every poſſible proſpect of ſafety may be inſured to thoſe who 


may follow ; if any ſhall afterward have the courage willingly to incur danger, 
in the purſuit of knowledge. 


I cannot conclude this ſhort eſſay without pointing out another uſe to which 
balloons, with retaining cords, may be applied: I mean, to the purpoſes of 
aſtronomy. Obſervatories are commonly built on hills and high towers, that 
they may be raiſed above the groſs vapours near the ſurface of the earth, which 
frequently impede and confuſe the viſion. But how much purer would be the 
medium through which the heavenly bodies might be obſerved from the gal- 
lery of a balloon ! In this caſe, the retaining cord would be an indiſpenſable 
appendage, as it would inſure a ſafe and eaſy deſcent to a convenient ſpot ; the 
only thing required to render an aerial excurſion by night, as pleaſant as by day : 
And that the deſcent might be at the option of the obſerver, the reel on which 
the cord is to be wound, in order to bring down the machine, might be placed 


in 
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in the gallery above, while the end of the cord might be faſtened to ſome 
commodious fixture below. | | 


If theſe ſpeculations ſhould ever be carried into execution, our catalogues of 
teleſcopic ſtars, it is probable, would be very conſiderably augmented. The 
number of moons revolving round the primary planets would be accurately 
determined; and the nature of Jupiter's belt, and Saturn's ring, it is poſſible, 

might receive much, and curious illuſtration, Even new planets connected 
with our ſyſtem, might yet be found: Or the moons attendant on that lately 
diſcovered might, perhaps, fortunately be diſtinguiſhed. Our own moon, how- 
ever, it is to be preſumed, would be the principal object of attention. The 
maps of her face would be corrected; the boundaries of her ſeas, lakes, woods, 
and mountains, accurately fixed; and Veſuvius's, and Hecla's, added to the 
new Etna in her geography. In a word, aſtronomy might thus hope to derive 
from the balloons of Mr. Montgolfier, no leſs benefit, than ſhe has already re- 
ceived from the admirable initruments of Mr. Herſchel. 


Theſe few hints, which I have thus ventured to lay before the public, might 
be collaterally branched into many other ſuggeſtions of a ſimilar kind, and no leſs 
intereſting to ſociety. Yet, I truſt, that even theſe will alone be a ſufficient 
anſwer to a queſtion not unfrequently aſked, Of what uſe are balloons ? It will 
certainly give me the higheſt ſatis faction, if the deſign which accompanies this 
publication ſhall be found to contribute any thing to the great requiſite, the 
art of directing balloons at pleaſure : but if J ſhould be diſappointed in this flat- 
tering expectation, I ſhall ſtill be happy in the ſuppoſition, that this little 
pamphlet may afford ſome materials worthy to exerciſe the ingenuity of more 


able 
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able heads, in applying to practical purpoſes, that command of balloons which | 
we already poſſeſs: And if even here too, I ſhould be equally deceived, . 1 ſhall 

1 under all conſole myſelf with the aſſurance, that I am entitled at leaſt to the 
pardon, if not to the thanks of every candid man, for my endeavours, however 
unſucceſsful, when they had for their object, To expedite ihe communication of 
important events; To. increaſe the means of ſafety. both . to fleets and armies ; : 
To furniſh facis to meteorology ; 3 And to facilitate the diſcoveries of aſtronom p. 
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